Metabolism of 2,3-butanediol stereoisomers in the perfused rat liver.
The identification of 2,3-butanediol in sera of alcoholics led to the hypothesis that it may be a specific marker of alcohol abuse. We have investigated the metabolism of the individual isomers of 2,3-butanediol (2R,3R-, 2S,3S-, meso-2,3-butanediol and racemic 2,3-butanediol) in perfused livers from fed rats. Rates of uptake of the isomers decrease in the order (i) 2R,3R-, (ii) meso-, (iii) 2S,3S-2,3-butanediol. We observed interconversion of isomers and oxidation to acetoin with 2R,3R- and meso- but not with 2S,3S-2,3-butanediol. In perfusions conducted in deuterium oxide, interconversion of isomers was accompanied by incorporation of deuterium. Thus, interconversion of isomers occurs via a reversible oxidation to acetoin with incorporation of hydrogen from water. In perfusions with either 2R,3R- or meso-[2-14C]2,3-butanediol, the substrates were converted to labeled acetate, R-3-hydroxybutyrate and CO2, suggesting that 2,3-butanediol is oxidized to acetyl-CoA via acetoin.